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The researchersxpress our sincerest gratitudettoe multitude of regional stakeholders who took time of
their busy schedule® respond to our survey and discuss myriad opportunities and challenges to compost and
mulch production, sales, and use in San Diego County. Special-timakdabeticabrder by last nameto:

Karen Archipley, California Certified Organic Farmers (CCOF)
Stephanie Gaines, County of San Diego Watershed Protection Program
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Craig Kolodge, Filtrexx International

Michelle Ladis, American Society of Landscape Architects (ASLA)

Eric Larson, San Diego County Farm Bureau

Rick Mandel, California Landscape Contractors Association (CLCA)
Mary Matava, Agri Service Inc.

Craig Mohns, Benchmark Landscaping

Kevin Muno, Ecology Artisans

Dan Noble, Association of Compost Producers

David Nyby, Summit Erosion Control
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Nicole Ornelas, San Dieguito County Park

Renee Robertson, City of San Diego

Rick Sarver, San Pasqual Valley Soils

René A. Vidales, Watershed Prditat Program, County of San Diego
Jana Vierola, San Diego County Water Authority

Sharon (Lowe) Zipperman, Water Efficiency Educator

This study was conducted by Hidden Resounreter contactbythe County of SaDiego Public Worl3epartment,
Solid Waste Planning aftkecycling, angs an effortdesigned to improve market knowledge as the County of San
Diego explores ways maximizediversion obrganicgrom landfills and meet the goals of SB&3, AB 32, AB 876,
AB 182@nd AB 194. kirther stakeholder inpytreview and open discussion about the data presented in this report
is welcomed and encouraged.

Researchers:

Rich Flammer, Tyla Montgomery SoMallika SenPamela RotitHeater,Hidden Resources
www.compostingconsultant.com

County of San Diegomtact:
Michael WonsidlefProgramManager
County of San Diego, Department of Public Works, Solid Waste PlanniRgcsoling
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Final Report, V1: Odier 10, 2019

DisclaimerThis report to the County of San Diego was produced under contract by Hidden Resources. The stz
and conclusions contained in this report are those of the contractor and not necessarily those of the County of
Diego or its employees and should be cited or quoted as official County policy or direction. The County of San
Diego makes no warranty, expressed or implied, and assumes no liability for the information contained in the
succeeding text. Any mention of commercial products or processksshhe construed as an endorsement of sug
products or processes.




1. Executive Summary

There is tremendous potential for improvement a

growthin thecompost and mulch sales market in Sa

Diego County.To fulfill this potential, public and
private stakeholdersrepresenting multiplesectors
must work together toadvance investment in
improved policy and industrywide marketing
programs. Without these efforts, thayriadbenefits

of greater compost and mulch use including
increased economicviability and job creation

reduced irrigation  requirements
conservation healthier soilsfarms and landscapes
and reducedgreenhouse gas emissisrandcarbon

sequestrationamong others; camot be realized.

While surveyorsfound a substantial and almos

unified frustration from stakeholders interviewed

there was consensus that the issues at the root of t
dissatisfactiorcould be mitigated throughincreased
strategic investment, policy changesnd a wel
planned, cooperativigublic/private sectopush One
of the most critical elementfor the success of this
effort is a focus on a markéiased approach to
management ofheseorganicresources

As true with all successful resource managems
efforts, the practicable end use and integration intq

the full cyclevalue of these materialss imperative
While diversionof these compostableommaodities
from the landfilis a positive endeavadjversion does
not equate to sustainabilitythoughlaudableit isnot
ameans to the end, and marketbased focus must
move to the forefront of compostable materials
managemento ensurethe true value and enorous
benefitsof these efforts are realized.

There are plenty of untapped bright spots loomi
and ripe for utilization given adequate funding and
managed, regionally coordinated approacand

include carbon farming and watershed protection

stormwater management and pefite remediation

markets. Local and state funding for programs t
better manage stormwater angbrotect watersheds

currently exceed $1.1 billianGreen materiabased

composts and mulchesare poised to play a

substantial and increasingly more prevalent an
beneficialrole in these efforts.

and water

SAN DIEGO COUNTY

ORGANICS
GENERATION AND
PRODUCTION

(ANNUALLY)

COMPOST AND MULCH

THAT COULD BE PRODUCED FROM MATERIALS
CURRENTLY USED AS LANDFILL COVER AND
LANDFILLED

4.5 MILLION CUBIC YARDS

DIVERTING 50% OF
ORGANICS
FROM LANDFILLS BY 2025

.25 MILLION TONS
OF COMPOSTABLE MATERIALS AVAILABLE




Stakeholders who participated in tlEgrveyspent considerable effort and time answer questions and present
their thoughts orthe barriers and opportunities in this industfgr whichthe researchersire extremely grateful
This report is essentially written by geestakeholdersandin turn, by design, for their own benefit and the welfare
2T (KS NB3IA 2etddamy Snypaphlac@\White e geareheradded detailand insightsvhere necessary,
this document idargelya compilation of stakeholder views,an attempt toqualify andquantify both existing and
potential markets based al availabledataasvetted by survey respondents

Table 1 presents stimated eisting sales volumeasarket potential for compost Analysis demonstratesompost

sales could increase more than four times over current gaksources arévesedto helpfortify compost market
and reduce barriers to production and utilization.

Tablel: Currentand PotentiaComposMarket

CurrentEstimatedAnnual PotentialEstimatedAnnual
Market Sales Volume Sales Volume
(cubic yard}¥ (cubic yard®
Agriculture 38,000 57,000
Rangeland 0 127,000
Landscaping 112,500 487,000
Stormwater/Erosion Control 7,500 15,000
Total 158,000 686,000

Table 2presents estimateaxistingmulch salesand potential future marketdMulch currently outpacs sales of
compost, and that demand wiikelycontinue.Mulch sales have the potential to double and exceed one million cubic

yards annuallyAs withcompost,attentionis needed to facilitate increased sales and reduce bafdetee mulch
market to reach itsfull potential Section 1.belowsummarizes major recommendations to strengthearkets

Table2: Currentand Potential Mulch Market

CurrentEstimatedAnnual PotentialEstimatedAnnual

Market Sales Volume Sales Volume

(cubic yards) (cubic yards)
Agriculture 9,000 90,000
Rangeland 0 0
Landscaping 448,000 913,000
Stormwater/Erosion Control 53,000 106,000
Total 510,000 1,109,000

* Calculation methods and assumptions for both Table 1 and Table 2 provided in sections 7 and 8.

(o)}



1.1 Summary oRecommendations to Strengthen Compost and Mulch Markets
Invesment in Market Development

There are mangmergingmarkets such as green infrastructure development, community gardens, urban farms and
rooftop gardens that have yet to be fully developedd are just beginning to be explored. Otleaisting, but
substantiallyunderutilizedmarkets include golf coursespen spaceparks and farmsThesesectors represent vast
acreageand buddingopportunity in the regionWith a creative, collaborative, strategic, and adequately funded
investment in education, market research and develogitbe potential for market growth for compost and mulch

is tremendous.

One waynvestment an be strengtheneds through private and public sectoartnershipswith farmers business
andlandownersand property manageis establish pilot programs that demonstrate best practices and the benefits
of utilizingthese products.

Business Case Analysis for Compost and Mulch Utilization

The business case for compost and mulch utilization has nofflilyedeveloped nowidelyestablishedparticularly
one that considers the full spectrum of savings in water usage, pesticidegetaoldumbasedfertilizerswhen
compost and mulch is utiked

The analysis should include an examinatiothefull costs of using these products, which is the sum of price per
cubic yard of compost or mulch, delivery charges, and handling and spreading expenses. Benefits studied should loo
at potential cos savings from reduced irrigation requirements, a reduction in fertilizer and pesticige¢hase
possibility of increased revenue from higher crop yields and improved soil health for long term prodastivii}

as public health and quality of life emtaments

Increasededucation across aWMarket Ssgments

Producers and engsers expressed similar sentiments that both consumer and industry education is vitally important
for the compost and mulch market to reach its full potenEducation and outreactrategies should be developed
and tailored to thaunique requirements ahe endusers targeted

Procurementincentivesfor LocallyProduced Products from Permitted Facilities

Local jurisdictions and government agencies, includiniga@aishouldqualify in job specifications the requirement
that projects use locally manufactured recycled organics prodantsthat use of such products will result in the
project meeting prescribed performance measurestrengtheningspecifications and performansgandards will
ensure that higlguality materials are prioritized over cheapinferiormaterials especially those coming from out
of the region

Efforts are already underway f6rk NY¥ SNBR (2 NBOSA GBS O Nb 2andtrade Byst&mi ThO NS R 7
American Carbon Registry, an organization that certifies carbon offsets, approved compost additions to rangeland as
an offset in October 2014



Hidden Resources was contracted by the County of San Diego to produce a quantitative study of existing compos
and muth markets in San Diego County, in pagupport development o& collaborative industry and countywide
marketing planif the potential, interest and cooperatiexistto implementsuch a plain the future.

Due totime and budgetary restrainighis is by no means an exhaustive study, and while a large percentage of
stakeholders contacted freely shared information, many did not.

{2YS aSOG2NRQ O2YLRaid IyR YdzZ OK dza$S ¢ SdBomptehandive,O dzf
compileddata available from the industry. Hence, assumptions andpotaions basean accessiblelata were
necessary for quantification.

Thisinitial studyintendsto beginan indepth understanding of the market as a basis to crédaeaforementioned
regional, collaborative marketing plan that benefilccompost and mulch producers in the county, as wedkasing
and potentialend users of these products

Researchers developed an online survey to be distributed to key stakeholders in the region. While the number of
actual online survey responsédl below expectationsphone calls and direct communicatiovere reasonably
successful. Foumdustrytrade assciations sent the online seeys out to members, including:

CLCA (California Landscape Contra&tss®ciation)
ASLA (American Society of Landscape Architects
CCORGalifornia Certified Organic Farmers)

San Dieg€ounty Farm Bureau

= =4 -4 A

Other trade organiions contacted include:

Association of Compost Producers

CANGQQalifornia Association diursery and Garden Centers)
SDGCSAliforniaGolf Cours&uperintendents Associatipn
San Diego County Flower and Plant Association

San Diego Countyritfiers Assciation

= =4 -4 8 2

More than 200 phone calls were made and more than 100 emails were sent to stakeholders, and the largest compost
and mulch producers in the county were intewssl, as wellrepresentatives fronthe following end product user
groups

=

Trade angrofessional organizations
Landscapers

Landscaparchitects

Farmers/ranchers

Municipal parks managers

Stormwater and erosioroatrol companies
Golfcourse superintendents/agronomists
Facility anddrge venue managers
Resellers

Topsoil nanufacturers

ERE N R



Daa from end users was compartgithat of generators, but it is important to nogesignificantvolume of compost
and mulch solar given awayn the county was produced in other counties and regimmdiding Orange County,
Riverside County,0os Angeles Countgnd the Pacific Northwesis well ashroughout the United State@ssoldin
bagged products The focus of this studyas to degermine market potential folocalgenerators of compost and
mulch produced from county sources of landscape trimmings, crop residuals, manures and food saiapsnand
include a detaile@xamination obut-of-county materials sold here.

While several local generators sell bagged products, the bag market is dominated by material processed out of the
region, and is not included in this analysis.

Biosolids dried cake and compost were not included in this study eithelp buerlap withother compost markets

andare the subject ofhe analysis"Biosolids Management Plan: Technical Memorand@mBiosolids Beneficial
Use- Cityof Oceanside, Falln my > ¢ gKAOK ¢l a Ay RNI TGO F2N¥Y G GKS (A

- Opportunity for Change

4! AAIYATAOLYG @2fdysS 2F O2YLREG FyR Y
2GKSN) O2dzyiASE FyR NBIA2YAES AyOf

Data from interviewsvith compost and mulch buyewgsutilized asafactor to extrapolate totals based amdustry
size(number of businesses, gross sales revenue, or square footage or acreage managed, depending on,the sector’
to estimateboth existingand potential markets.When end usedata was notvailable, researehs extrapolated

from generator production and sales volumesmary market sectors evaluated include:

91 Agriculture
i1 Landscaping
1 Stormwater Management anddsionControl

All submarkets fall under one of these three categories, and include:

Agriculture Landscaping Stormwater Management and Erosion
- Field Crops - Architects Control
- Organic - Contractors - Green infrastructure (i.e. Climate
- Vine crops and viticulture - Nurseries (wholesale, retail) Friendly Landscaping)
- Carbon farming/rangeland - Parks - Municipalities
- Ornamental - Large venues - Parks
- Nurseries (wholesale, retail) - Schools - Watershed protection agencies
- Fruit and nut crops - Facility maintenance - Freeway and transportation
- Golf courses managemehagencies
- Resellers

- Topsoil manufacturers

Represatatives fromall ofthese suBectors wereithernot reachableor willing to share datahereforeestimations
do not include akubmarkets

End user data was weighed against compost and mulch producer figures, with adsigioedo out-of-region
materials sold in San Diego County.



3. Benefitof Using Compost and Organic Mulches

Soils in San Diego County are typically poor, heavy in clay or sand, and require amending with organic matter tc
improve physical structure and microldalersity especially fomost food crops andrnamental or decorativeor-

native landscape plants. &enefits of amendintpcal soils witlorganic materiat, whether composted, mulched,

or directly land applied are numerous, and include improvement in plant vigor and crop yields, and decreased use
of irrigation water, fertilizer and pesticides. In
food production, the more thorough uptake of
nutrients by hardy crops results in healthier fSod
Environmental benefits range from decrease
erosion and less contamination of local wate
sources), to minimized health risks to farm
workers.

a/ 2YLRA KI a 0KS dzyAljd:
properties of soils and growing media physice
(structurally), chemically (nutritionally), and biologica
Although many equate the benefit of compost use to I
green growth, caused by the plant available nitrogen,
real benefits of using compost are letegm and related

Reductions in tdfil methane emissions by © its content of livingg NB I YA O Y'F 00 SNIpe

diverting compostable organics as well aoon
sequestration through use of compostand
carbonbeneficial agricultural practicésve been
wellresearched and documented, and are
supported by numerous California bills andatiites
(see Appendid). As discussed belowalfornia grasslands and rangelands hold enormous promise to sequester
atmosphericcarbon through modest applications of compo#t ihchof compost applied per acre in a single
application can lock in 4.4 meatrtons of carbon over three years, with additional sequestration benefits lasting for
decadesy.

The Field Guide to Compost Use, E&A Environmental
Consultants, Inc., US Composting Council, 1996/

The Marin @rbon ProjeétK | & a4 dz00S&aa¥dzZ t & RSY2yaidN) (SR thederklativeW RS |
small amounts of compost to grazing rangelands. Their rangeland compost protocol apfiy/fnog compost to just
FAOS LISNOSy(d 2rHsatddepthB2ANIEHR Thi@ practied hlAsShe potential to reduce carbon dioxide
emissions by 28 million metric tons per year; the equivalent of removing six million cars from ttesodis. from

carbon studiessuch as the Marin Carbon Prajeg€ St LISR LINRYLIJG / €t AT2NY Al Qa | S| f
expanding these strategies statewide through grants, trainings and incentives.

- Opportunity for Change

GXFLILX @8Ay3 O2YLRAG G2 2dzAad FADS LISNDOSy
the potential to reduce carbon dioxide emissions by 28 million metric tons per year;
Sljda g€t Syd 2F NBY2OAYy3 EAE YAt

Applications of compost and mulch are considered best management practices (BMPs) because of their low
maintenance requirements, relatively low cost, and high effectiveness. Compost and mulch products are used
effectively for erosion control, weed suppression, slope stabilization, storm water treatment, pollution prevention,
andwater conservation ahe waterholding capacity of native, irrigated, and agricultural soilmproved

High water and land prices, increasing demand for organic and more sustainably grown produce, and more stringent
storm water and runoff monitoring and mitigation requirements hpx@mpted increased interest from county
farmers in mulches and other vakadded soil amendmentparticularlycompost. Growing most certified organic

crops in such poor soils is nearly impossible without amending with compost, and its moisture hpédiitg iweakes
composting aBMP for compliance withstorm water and runoff ruleOne of the fastest growing markets for

10



agricultural outputs iPcalized producedcrops | YR 6 KAt S y2 SEIOG RSTFAYAGAZY ¢
Farm BureaucoAsRSNE A G& FFN¥&a alb € 20Ff a2dz2NDS F2N Y2NB (Kl

At the local level, farming groups in San Diego County were awarded nearly $350,000 from the California Departmen
of Foodand Agriculture (CDFA) in 2017 to conduct Healthy Soils Program Demonstration Projects. Carbon friendly
farming practices including utilization of compost and mulch products are key components of these prejaats.
scalecarbon farmingproject atMontado Farms iianta Ysabeh community irunincorporated San Diego County
areajust northwest of Juliansidiscussed later in this study.

11



California has passed legislation to mandate the recycling of compostatieleatsaand divert them from landfills.

D 2 @S NJ 2 NHealthydSdily Ifitiativaims to restore soils and ecology in California by implementing strategies
that effectively sequester carbon from the atmosphere and store it in the ground and in plant. iratten, it is
anticipated that new supplies of valadded compost and mulch products will increase significantly and new markets
will be developed as pubkimdA Y Rdza G NE | ¢ NBySaa 2F (GKSaS YIFIGSNRITfaQ

Included inAppendix lare syiopses of key legislation recently passed that will dramatically increase organics
recycling in California. Of no®B 1383pecifically targets the reduction of short lived climate pollutants from various
sectors across the statklethaneemissions resulting from the decomposition of orgamdandfills are a significant
source of greenhouse gas (GHG) emissions contributing to global climate GRri83stablishes mandatory
source separation of organic materials from the solid wstsgamstarting in 2022It alsotargets a 50%eduction

in organics disposed in landfills from 20dvkels by 2020, and a 75%gduction by 2025.

AB 1594will eliminate an existing loophole that currently allows jurisdictions to claim diversion for organics applied
as Alternative Daily Cover (ADC) in landfilis.nfaterialrepresents approximatel300,0d tons per yearandwill
requirea marketbased approach for success

AB 1826 requires each city and county to assess the infrastructure necessary for implementingsheative
2 dzNJ a Rdamarsia? ofgarics recycling programsd include in the following amnual eports:

- The names of existing organmaterial recycling facilities within a reasonable distance from the major
population centers, and the available capacity at each facility to accepfribdiction's organi; including
food scraps.

- ldentification of existing organinaterialrecycling facilities within the jurisdiction that may be suitable for
potential expansion, and/or existing solid waste facilities within the jurisdiction that may be suitable for
colocaton with organic material processing facilities.

- A description of any efforts underway to develop new private or public regional organic material recycling
facilities, the anticipated timeline for completion, the types of feedstocks these facilitiecoegy,and the
LR GSYGALFE F@FATLI06tS 2NABFYAO YIFGSNREFE OFLI OAGeE I (
discards, including food.

AB 876 addresses longeerm planning for organics infrastructure by requiring counties and regional agéncies
include,in annualreports to CalRecyclegn estimateof the amountof organicdiscardsin cubicyardsthat will be
generatedin the county or regionover a 15-yearperiod, an estimateof the additionalorganicmaterialrecycling
facility capacityneededto processthat estimatedvolume,and areasidentified aslocationsfor new or expanded
organic materialsrecyclingfacilities capableof safelymeeting that additional need, thereby imposinga state-
mandatedliocalprogram.

Otherjurisdictionalrequirementsunder AB1826and AB876 canbe foundin linksin the Refeencessectionat the

end of thisreport. Detailed requirementsper AB1826are providedin AppendixX2. Finalrulemakingfor SB1383was )
underwayat the time of this report writing. Thelatestregulatorytext andinformationis availableon/ I t wS O& Of &
website”

" https://www.calrecycle.ca.gov/climate/slcp



As of this writing, therare currently 16 permitted composting and chipping and grinding facilities in the County of
San Diego and one researoperation Most facilities are permitted as composting facilities and gonc
combinationof composting and chjging and grindingactivities. Tiree of the 16facilities arepermitted solelyfor
chippingand grindng. Some facilities produce material for ADC, internal use, or forahegitandscaping divisions.
Asmentioned, the largest producers were contacted and provided sales volumeddtastimates were assigned

to smaller operationdVhile most of these permitted facilities have excess permitted capacity, end product markets
play a role in this fulprocessingcapacity remaining unrealized. Other factors include operational limitations
sensitivity to neighborgnd quality of feedstock available, among others.

Mulch produced far outweighs compost production, as demanthf®ematerialis substantially greate©f the total
materials sold, approximately 20% is sold as compost, and 80% sold asWiiti¢he ongoing water supply and
costchallengesn San Dieg€ounty, one producer emphasized some new housing developments are eliminating
turf, reducing market demand for compost and shifting it towards muofisting single family homeowners are
trending towards reducing lawn area well.

The City of San Die@irass Replacement Rebate progtadfiers up to $1.50 per square foot (up to 2,400 square
feet and $3,600 per site for lawn removal from sirfglmily home} as well as the same per square foot rate on
commercial and muliamily properties (with #&rger footprint allowance of up to 10,000 square feet and $15,000
persite)¢ KS aSOUNRBLREAGEY 21 G§SNJ 5AaidNX Oproggafoff§readehadeDNY.00/ | £ A
per square foot up to a total of 5,000 square feet of converted yargqsa’°

The following tables summarize key compost and mulch dasamportant tonote that raw materialgransported
disposed or processed, as welbagcessing facility capaigs,are typically referenced by weight, in to@mpost
and mulchend products generated and sold, are typically expressed by volume, in cubicyards

Based on information provided bgcal processorsan estimate of the total amount of compost and mulch sold in
San Diego Coungnnuallyis presated inTable3. An estimate of material arriving from outside of tGeunty was
assumed based on feedback fratakeholdersTable4 provides an estimate of the totalermitted capacity of
compost and mulch facilities in San Diego Coulgymentioned this typicallyexceedsoperatioral capacity and
production”

* Permitted capacity estimates were extrapolated from CalRecycle SWIS Data. Permit data is not standardizeiliaegoss f
and assumptions were applied where applicable.



Table3: AnnualCompost and Mulch Generated based on Sales (CY)

Compost Mulch Total
Permitted Facilities 140,000 461,000 601,000
Non-permitted Facilities 5,000 33,000 38,000
Out of County (estimated inboun
material only) 5,000 33,000 38,000
Total 150,000 527,000 677,000

Table4: AnnualCompost and Mulch Permitted Capacity (Tons)

Tﬁ;?rrl(ijngs Lumber Manure Food Scraps Total
Composting 265,000 11,000 19,000 100,000 395,000
Chipping and Grindin@lulch) 460,000 220,000 N/A N/A 680,000
Total 725,000 231,000 19,000 100,000 1,075,000

Table5 presents the estimated material throughputs at processing facilities in San Diego @eumiijting data,
along with €edback received from processpoirdicates that pproximately 40% of theaw material is processed
into compost and the remaining 60% is processed into mAlsmentioned several factors dictate whgctual
throughput is significantly less than permitted capacity

It is important to note that thesales and throughput figures listed in Tables 3 and 5 are not direct convefsions.

facility that received andorocessed a reported tonnage of materiidl not necessary sedill of that material.
Unfinished or unsold matied often remains onsite.

Tableb: EstimatedAnnualActual Throughput (Tons)

Tri:;\r?ngs Lumber Manure SF;ggs Total
Composting 87,000 3,000 10,000 10,000 110,000
Chipping and Grindin@lulch) 169,000 12,000 N/A N/A 181,000
Total 256,000 15,000 10,000 10,000 291,000
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Table6 reflectsthe total tonnage of materials disposed by generatoiSan Diego County, per solid waste disposal
data submittedby local jurisdictions and haulete CalRecycle. Characterizatiotudses confirm that the
compostable fraction of materials disposed in landfills is about 4the total tonnage @ompostablematerials
disposed as ADC is also providedrder toyield a total tonnage of compostable materials deposited in landfills.
2014 data is provided as the base yearniandated reduction targetsasdefined in SB 138&nd 2016 data is
provided for comparison.

Table6: TotalDisposaby Jurisdictions dban Diego Courity

2016tons 2014tons
Total Disposal 3,320,000 3,133,000
Compostable Fractiof@0%) 1,328000 1,253,000
Total ADC 332,000 306,000
Total Compostable 1,660,000 1,559,000

Table7 provides the reduction target of compostable materials in years 2020 and&0aéfined ir6B 1383The
totals represent the tonnage of compable materials that may be available to processing should the reduction
targets be met, along witbtompostablematerial thatwaspreviouslydesignated as ADC.

Table7: Potential Availability é@dompostable Materials from Landfill

Timeline Tonnage

2020
50% reduction of 2014 dispo$a 627,000
Totalfrom AD(from Table6) @ 306,000
Subtotal 933,000

2025
75% reduction of 2014 dispos 941,000
Totalfrom ADC(from Table6) 306,000
Subtotal 1,247,000

Notes: (1): £SB 1383; (2)AAB 1594
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Table 8 provides the total potential future production of compost and mulch combined in San Diego County,
expressedis thesum oftotal existing productiomnd potential materialavailabilityin 2020 and 202 if diversion
targets are metln order to actually meet diversion targets, thereian SEA & GA Yy 3 | YR ¥Fdzii dzNB
handle four to five times more material than is being processed today

Table8: Potential Futur€ompost and Mulch Production in San Diego County

Production Annual Tonnage
Existing Productiofirom Tableb) 291,000
Potential New Production 20Z6om Table7) 933,000
Total Production 202 1,224,000
Potential New Production 20Z5om Table7) 1,247,000
Total Production 202 1,538,000

*Based on disposed tonnage, not finished product tonnage



6. Compost and Mulch Marke¢&orsO

6.1 Methodology

A wide diversity of markets for compost and mulch exist in San Diego County, and include subcategories under the
agriculture, landscaping and stonater/erosion control sectors.

Researchers explored markets in the following classifications:

Agriculture Landscaping Stormwater Management and Erosion
- Field Crops - Architects Control
- Organic - Contractors - Green infrastructure (i.e. Climate
- Vine crops and viticulture - Nurseries (wholesale, retail) ~ Friendly Landscaping)
- Carbon farming/rangeland - Parks - Municipalities
- Ornamental - Large venues - Parks
- Nurseriegwholesale, retail) - Schools - Watershed protection agencies
- Fruit and nut crops - Facility maintenance - Freeway and transportation
- Golf courses management agencies
- Resellers

- Topsoil manufacturers

Representatives fromall of these subsectors were not available or willing to share data, or specific data was
unavailable from trade associations and resedtdrefore estimations do not include all submarkets.

Enduser data was weighed against compost and mulch producer figures, with a factor giverotaeginn
producs sold in San Diego Courag well agstimatednon-permitted facilities within the county.

Researcherattempted to interviewall key stakeholders in the counand manywere willing to discuss the issue of
compost and mulch markets and share some of their numbers and @mws.of those contacted were unavailable
or reluctant to share detailethformation, but for the most part, the most active and knowledgeable stakeholders
were willing torelate their perspectives on local markets, including challenggsortunities forimprovement, as

well asthe amount ofmaterial they specify, sell, buyndor producethemselves fomternaluse.

Stakeholders interviewed include:

Compost and Mulch Producers

Landscape Architects

Landscapers

Farmersand Ranchers

Stormwater and Erosion Control Experts

Resellers

Facility Maitenance Supervisofgcluding golf aurses schools, parks and large venues
Trade Association Representatives

=A =4 =48 -8 -8 -8 -4 -9



Note: Some stakeholders fall into more than one category, such as compost and mulch producasehdnoand
resell products from other generatoemdfarmers vho also produce and sell compost

6.2 Market Qallenges
Most stakeholder feedback fell infeveral common themessdiscussed below.

End users requestednore information on the benefits of compost and mulbathjle in turn, producersexpressed
concernthat both existing and potential finished product margettorsdo not have a clear understanding of the
valueof these products. This lack of knowledge alwampost and mulch results in potential buyers either not using
them at all, or being unwilling to pashat they perceive ®o ahighprice forboth purchase and applicatiaf these
products For example, many farms, landscapers and residents amsisiglblack clotbr plasticand gravel for weed
suppressionrather than mulches produced from carbbased organic materials such as wood, lumber and
landscape trimmings.

- Opportunity for Change

When consumers better understand the value of cost@md mulch,
producers experience higher demand and fetch better prices.

The Bay Area was cited multiple timestakeholders intervieweds a good example of the value of these products
being better understood, resulting in higher demand and better prices and return for producers.

Plastic contamination, weed seeds, pathogens and immature compost were common cexpeessed by end

users. Pathogens and weed seed infestation were cited as concerns across multiple market segments, including
farmers, vintners and landscapers. Nearly all interviewed had a personal nesldted to weed infestatioor

plastic contaminats resulting in extra handling, higher costsd dissatisfieccustomers, leadingomereducing or
completely stopping the use of these produdtarmers questionechbout the prospect of improved quality
assurancdrom compost and mulchesertifiedunderthe! { / 2 YL aGAy 3 [/ 2dzy OAt Q& { S| f
or OMRIlisted(Organic Matesls Review Institu)egenerallyfelt thesecertification processswouldnot be enough

to allay their concerns

Plastic contamination was cited as major nuisance requiring extra work, but was not necessarily enough reason to
stop using compost and mulch. Both farmers and landscape contractors complained about the need to pick out
plastic from a field or site that haé&én mulched in the past.

Landscape contractors in particular were concerned about immature material and have received complaints from
their customers that the compost or mulappliedhad a very strong odor. In some cases, residents living close to
large commercial properties filed complaints due to the strong odor being generated. Immature compost is also
perceived to be the source of weed seeds and pathogens.

Both producers and endsers voiced concerns about high costs impeding sales and $ageal producers
mentioned that farmers in particular found the total cost of the prodpdcé per cubic yafdy], delivery, and
spreading) to be too higlQuality concerns and minimaldyocessed material coming in from out of the coungs

cited toimpact costs as welMany farmers receive material for free or just fumtrucking, at the expense of getting

an inferior product that skews their perception of paying market rates for it in the future, or as mentioned, ceasing
to use it at all aftr issues related to itpoor-quality result. Further, the lack of understanding of the benefits of
compost and mulch adds to diminish the perceived value of these products.
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Sourcing compost and mulch locally is critical to complying with active guaraegulation® and reducingthe

potential introduction of invasive pests and diseag® probability of introducing invasive pests increases when
material is imported from outside the county where the source and quality of the material is uniPen@ary

Bender Ph.D., Farm Advis@meritus at the University of California, Agriculture and Natural Respi®sesvers

should insist that only corrdgtcomposted m@d K 6 S 0 NP dz3 K i Basysing@matefaShatias AdBENS & T
put through a thermophilic, pathogen reduction cycdmharborproblematicorganisms

Dr. Benderitesan invasive pesthe polyphagous shotholborer, that has spread fungal disease in Los Angeles,
Orange and San Bernardino Coun@ssan example of what can go wrong. Trees that are diseased and dying are cut
downand minimally processeédto mulch and composThismaterial ighen offered to gowersin San Diego County

for the cost of trucking ono chargeat all. Unfortunately,the imported mulchwhich is perceived as a good value,
may beproduced fromquarantined materialgnd creates far more problems and expense than usp@perly
processedlocally sourced material.

Recent quarantines in San Diego County include the Mediterranean fruit fly, Asian citrus psyllid, and light brown apple
moth. Links to rare information on localwprantinesand pest prevention is included in the reference section of this
report.!4

While some farmers expressed concerns about cost and quality, several producers believe this remains a largel
untapped market with tremendous potential. One producer thought this market could be expandeednéighyed

compost prices fell into the $28b6/cy range, including product, transportation and spreading costs. Currently, this
can be the cost of purchasing the product alone, withnge ofransportation costat $3-$10/cy, certification costs

$4/cy, andrange of$1-$5/cy for spreading,bringingthe fully weighted cost range from $&44/cy. Another
producer estimated the fully weigdd cost to a farmer purchasiegmpost in the $225 range would be closer to
$60/cy.

¢tKSasS 0Oz2ada INB KAIKEE OFNARIFIOGES KapedtiordNgethdds/ RuckihgNs  C
resources, permit status and regulatory compliance requirements, among other factors. Spreading costs vary basec
on the volume of material purchased, application method, crop type and equipment accessibility at the fam. Som
producers can sell compdsiatisnot OMRt A & G SR 2 NJ NFB 3 ACiganIngSt Rlatetigf iréytddn (OBMT ! Q &
at higher volumesor $8/cy or below at a profisupplemented by tipping fegsvhich would put fully weighted costs

to the farmer in the $1323/cy range. An OMRI/OIM compost at this $8 ffexetoring in a $4/cy certification cost)

would fall into a $1627 range delivered and spread.

Per stakeholder comments, a thriving manikeice would ensure:

The value of these products is understood and appreciated by consumers
Strong poduct marketingorograms aren place

Newbuyersare continuously beinglentified andattracted

New markets are created for untapped product uses

New productsand blendsre continuouslypeingmarket tested

=A =4 -8 -8 -4

Unfortunately, one of the aboveappear toapply to the current compost and mulch marké&here is a limited
number ofwho understand and use either compost or mubelyers in certain market segmenandthe majority
of potential buyers likelyremainunaware of these products or their benefits. Therditile industry supported
product marketing in place, and a widespread quality perception issue which no one is actively working to fix.

There ae a variety of untapped benefits that compost offers over existing products, particularly in green
infrastructure, erosion control and stormater management. The permitting process is cumbersome and the
regulations are onerous, preventing new producessifenering the marketplacéAnd as discussed,amy endusers

feel the cost of these productsi 22 KA3IK a GKS@& R2y Qi TFdzZ & dzy RSNEI
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challenged marketplace and led to some of the largest producers in the county to give the product away for free or
at highly discounted prices, and eaftcounty material isransported to this region for minimal costs as well. These
tenets of the current market dynaméd serve to undermine the value of the product.

6.3 Markets for Composand Mulchin San Diego County by Sector
Farmers and Ranchers

San Diego County is home to more than 5,700 faants nearly 400 registered organic groweFee/ 2 dzy (i @ Q &
agriculture industry represents a $1.8 billion industry and nursery and cut flowers account for $1.2 Billion of that
market!® Total agricultural landpans more than 250,000 acresd is composed of range and pastureland at
approximately200,000 acres, anactively farmedand at 50,000 acre$. Nurseries primarily udeaggedsoil mixes.

If pasture lands and nurseries are removed, prospective farmland that could use compost and mulch is reduced to
36,000 acresTable9brealsR2 6y (1 KS NBIA2y Qa F ANAKROdzZ (GdzNF £ € yRa o8&

Table9: San Diego CounfgricultureLand Acreage

Category Acres

Field Crops
Rangeland 195,070
Pasture, Irrigated 902
Hay and Oat 2,100
Miscellaneous Field Crops 3,574
Subtotal Field Crof. 201,646
Vegetable and Vine Crops 3,545
Nursery & Cut Flower Products 12,356
Fruit and Nut Crops 33,174
Total 250,721

Based on stakeholder interviews, limitations in compost usage by ornamental growers may be attributed to the cost
of available products and concerns with pathogens. Some farms are producing their own compost onsite to ensure
better quality of the engproduct. Mulch usage is extremely low in this sec&urveynput suggests many of the
smaller farms would like more information about the benefits of compost and mulch, and combined with the large
number of smaller farms and acreage utilized, there is léketyong potential for significant growth in this market
segment.

While a common barrier cited by stakeholders was the total cost of using compost, including transportation and

spreading the range and pasturelandarket holds tremendous promise. Incest may need to be provided to
make it viable for this sector to fully realize its potential.
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The Montado Farms carbon farming project in Santa Y@aghlightedn Section 10Case Studs) was designed to
demonstrae the feasibility and viability of applying compost to rangelamdsnayhelp the region understand how
the numbers could work.

Many of the farmers and wineries directly interviewed were aware of the benefits of compost. Hawenest
casesgquality and cost concerns overrode the decision to buy from a prodacertheychoose tgproduce compost
onsiteinstead In the survey responses, nearly every farmer and winery requastedinformationon the benefits
of compost and mulch. Some farmers askedélvice on how to use the producésd where tgpurchasehem.

- Opportunity for Change

G2 KAfS I O02YY2y oO6F NNASNI OAGSR o& aiblt-

including transportation and spreading, the range pastureland market holds
tremendous promise. Incentives may need to be provided to make it viable for thi:
dSOG2N) G2 FdAte NBIFfATS Al

Producersare awareof product quality concerns anexpressed awillingnessto work with individual farmers
providedthey doregular soil testing tgauge benefits

Landscape Architects

The ASLA informed researchers that education has been conducted to their members on the importance of sail
health and the majority of theilandscape architects do specify both compost and miiteby noted that there are

still some government, municipal and large educadieetorclients that include niblized wood shavings and weed

cloth with gravel or wood bark in their standard speciiocest.

Landscamg

The largest landscaping firms are purchasing a substantial volume ofpoodilged mulch, but very little compost.

Some ongoing quality concerns were raised with respect to weed infestation and odor. Price was also cited as ar
issue, and options were lvgy explored to keep the costs down. Specifically, transportation costs were viewed as a
oF NNASNE & GkKSe OFy 06S02YS avY2NB SELISyargdgsS GKIy GK
include identifying suppliers close to job sites, amdr@ing schedules for periodic bulk delivery to their yards or
strategic locations to avoid transportation costs for smaller jobs. Some stakeholders conveyed a general distrust of
compost and mulch offered for free, questioning the quality of th@eeduds, yet they indicatd a willingness to

pay more for a higher quality product.

Large landscape management firappeared tounderstand the benefits of compost in improving soil healtid

readily concede that San Diego has poor soil. However, use of compost is ultimately dependent on what the client is
willing to pay, soil conditions and the type of plants béaistalled Mulch iscommonlyusedin maintenance and

new installatiors. Compost is used initially to prepare the soil befaedscapesre planted.

Nurseries/Landscape Supply Stores

Stakeholderdelt that potential existsfor expanding the residential customer market through increased public
education. Concern was expredsabout the market being undervalued from products being given away for free.
Very fewstakeholders from this sector responded to surveys or were willing to discuss their industry.
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The City and County of San Diego span nearly 100,000 acres of parklands and open space, including about 20,0(
acresof actively managed parklandSompost and mulclare an integral part of current park and open space
management in most parks and opguase areas included ihis survey, but there is room for expansidan

Dieguito County Parkfeatured in the Case Studies section of this report.

Chula Vista haapproximately650 acres designated as parks, with about 200 adrb®semaintained. They do not
currently use or produceompost, but discussed the possibility of starting a pilot progvittnthe Conservation
Departmentto use mulch and compost.Wthis used in ¢y planter boxes, some of which produced by the parks
department, but mostrom tree trimmers dropping it off for free

Chula Vista also hawout 2,000 acres of open space. They do not compdsigit is too cumbersome. Thealo
have a chipper and makeulch from puned tree limbs and dead trees, and spréiael mulch they produce back
into the landscapeMulch produced by chipping does not fulfill their needs, so more ishased than produced
internally. tis usedor moisture onservation, ession ontrol, and weed sppression on the medians, rigbf-ways,
green beltsandirrigatedlandscaped areas and slopes along parkways.

Mulch is commonly produceB y & A G S I i 2 ( KS Ndr @&dzblkitd Bukir@ (rekydlay €& antlJshNih a
maintenance. May parks and open space areas alse purchaseanulchor receiveit at no cost from locakee
trimmers. Mulch was cited for usor moisture conservation and weed suppression in landscaped areas, around
trees, in planters and for small habitat restoratibnaddition,mulch is favored for use in erosion control on slopes
and trails throughout parks and preserves.

The San Dieg8tate Universityoil Erosion Laboratory conducted tests in 2@02 results indicated that when it
was applied to a depth of four inches, it protected ashope from erosion during a @ar rain event and reduced
runoff by 50%.

Current compost useniparks and open spaeppearsvery limited. Most of the surveyed respondents were not
compostingnor using compostiting lack of resources to purchase it or managgite composting. Brks actively
using compodgttilizeit for small community, butterflgnd herb gardens. It is also occasionally usedémssthg small
beds and planters,savell aglemonstration purposes.

Otay Lakes County Park, Sweetwater Regional Park, and Dos Picos County Park have demonstration composti
operations designed to edate and encourage the public to compost.

Most stakeholders interviewed use mulch chipped onsiteoeiveit for free from arborists. Limited budgets were
cited as a barrier and use of compost is limited, with the exception of sports field construction or renovation.

Using mulch generated onsite or purchasedls® common for this sector. Soméakeholders understand the
benefits of compost and mulch and have used it to reduce their irrigation and herbicide use. Compolgssse is
common,but usedfor planter beds or new construction projeethien includedri job specificationd.EGOLAND
featured in the Case Studies section of this report.
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Golf Courses/Turf Managers

This sector usdsoth compost and mulch in their maintenarmegrams although nalch is ofterproducedonsite
from chipped brushCompost iblendedwith sand and used fativot mixes andvalued for building soil structure,
micronutrientcontentand water retention which is important to areas of rough and fairway but not on greens,
where drainage is critical. Compost is used in new turf establighonfaeilitate rapid germinatiorsomegolf course
superintendents raisedoncernsabout compost/mulclyuality andhe fear ofweed infestationStakeholders in ik
sector felt that mosgolf coursesuperintendents and agronomists were familiar wvtiith benefits of compost and
mulch but actual utilization and volumes purchased sugigésigenerally not Aighlyvaluedsoil amendment

Resellers

CKA&d aSOG2NJ AyOfdzRRSa O2YLI yASa GKIFG R2y Qi KIF @S | LINE
GKFG R2X la ¢Stf a LINPRAdZOSNA ¢K2 SAGKSNI R2y Qi YI ydz
actually produce particularoducts some of their customers want or are specifiezbntracts. Many producers in

San Diego County purchase and resell mulches from the Pacific Northwest, and some buy and resell those produce
in the county. In turn, some local facilities dependtioese resellers toeduce their overstock and comply with
capacity limitationsThis is an interesting dynamic, and an exampkhepotential for interindustry cooperation
(although in this cassomewhat ad hgcshould a collaborative, industrywide marketing eff@rtdeveloped.

Topsoil Manufacturers

This is a relatively small market, but includes sand and gravel type facilities that may purchase compost to enhance
their blends. Some compost producers purehas receive mined or stripped soils to create blends using the
compost they produce, and fall into this category as well.

Stormwater Management and Erosion Cont@ampanies

This sector includes erosion control and stormwater management, subsets of greeruicinestdevelopment, and

is a market that remains virtually untapped. Erosion control contracts were cited to be 70% private sector accounts
and 30% from the public sector. Knowledge about the sustainable solutions composts and mulcadsnoffer
stormwater management and erosion control deficient per the contractors interviewed whprovide these

options. Education on low impact, sustainable development is needed. Contracts are typically awarded solely basec
on price but cost analyses rarely include thel life cycle costs of the project, including product replacement and
maintenance, environmental impacts and quality of the mitigation methods.

- Opportunity for Change
SYySTA

tf 0o
RSZSt 213 aLIS

Compost and mulch are beneficially used to some degree to improve or protect stormwater quality, and their
application is cited as an industry accepted pracfsse inseton the following pagelocal Prograns and
CollaborativesStormwater and Green Infrastructiure

The stormwater protection industry is promoting development of mulch products that dmabaway during large
storm events, which could otherwise adversely affect drainage structures and receiving waters. Their negative
experiences with mulch floating away (i.e., low product quality, usage of wood barks) could be in part due to selecting
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lowest cost bids without knowledge of the difference in quality of mulch products or consideration for long term
maintenance costs. Erosion control contractors interviewted ¢these issues as negativaffecting this market.

This market will benefit ifdih the producers and stormwater protection agencies work together to develop
specifications that consider product quality and cdsie regional collaborativ®roject Clean Water (see inset)
consists ofll 19 jurisdictions in the San Diego regidnis collaborative providea major opportunity for erosion
control contractors as well as product manufacturers to work efficiently with stormwater protection groups and
effect positive change.

Local Programs and Collaboratives, Stormwater@reken Infrastructure

San Diego Sustainable Landscapes Program

The San Diego Sustainable Landscapes Program, hosted by the San Diego County Wate(SREhWwAdnd its
funding partners, provides guidelines for a watershed approach to landscaping &d§ & | &to resouiic& S
to assist San Diego County residents in adopting sustainable landscaping best practices through educatia
training, technical assistance, landscaping materials and financial incéhtivies.program features healthy,ifig
soils as one of four key principles of sustainable landscapes, as well as includes resources on compost and
applicatonsa 2 Nd RSOl Afa Fo2dzi GKS {5/21 Q& STFF2NIa& | NB

County of San Diego's Landscapar@rece and Water Efficient Landscape Design Manual

The California Department of Water Resources updated its Model Water Efficient Landscape Ordinance (MWE
2015 to increase efficiency standards for new and existing landscapes and to limit théunsdrofesponse, The
County of San Diego updated its own water efficient landscape ordinance to be as effective as the MWEL(

/| 2dzyieQa I YSYRSR hNRAYlFIYyOS b2® mnnut 06SOFYS STFSOh

¢CKS /2dzyie 2F { I y LahdsmkPEsin Mahual hobrporaies theragSigriients of MWELO al
includes specifications for mulch and soil amendments. It includes preference for organic mulch materials de
from recycled or postconsumer products, unless prohibited by County FRe&S@ ¢ KS / 2dzy/ (@
Documentation Package Checklist verifies the project incorporates the mulch and compost specifications.

Project Clean Water

Project Clean Water is a regional collaborative consistingpéroittees of the San Diego Regiovadter Quality

/| 2y GNRE . 21 NRQa o6{5w2v/ .0 -pdmmtessinduddad 18TiSeNIthb Cobiry{of Shif
Diego, the Port of San Diego, and Regional Airport AuthtitgySan Diego County-permittees jointly developed
the 2018 Model B& Management Practices (BMP) Design Manual for the San Diego./R&giom cepermittee
must update its own BMP design manual in accordance with the content of the regional model.

The BMP Design Manual has specifications on the amount of compost anthhtatetent in the bioretention soil
media (BSM). These specifications are intended to support plant grevitthout excessive nutrient enrichment
that can result in nutrient leaching and resulting eutrophication in downstream waterways. The gualstines
NEO23ayAT S (KS dza8S 2F YdzZ OK F2NJ LINBY2GAy3 LXIyd 3
biofiltration BMPs, and is also a component of the amended soils that are used for other BMPs like impervious
dispersion.

Due to cacerns of leaching nutrients to receiving waters, compost designated for use in stormwater facilities
be properly manufactured and meet certain product specifications, such as production at a permitted facility,
not being biosoliddased.

SanDiegoRegionallimateCollaborativdésanotherregionalentity promotinggreeninfrastructureasa meansto
achieveclimateresilienceandaddressstormwaterissues?
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7. Compost Markets: Present Day and Future Potential

Current and potential future markets for annual compost sales in San Diego Countyanggur@irable10. While
all market sectors described in Section 6 were analyzed, the results shown belcsemegey sectors that were
found to significantly influence or yield potential to influence the compost market via sales.

Tablel0: CurrentAnnual Sales Volume of Compost

Market Current Sales Potential Sales
Volume(cy) Volume (cy)*

Agriculture 38,000 57,000

Rangelands 0 127,000

Stormwater/Erosion Control 7,500 15,000
Landscaping

Landscape Contractors included in tota 141,000

Existing Residential included in total 15,000

New Residential Development included in tota 1,000

Golf Courses included in tota 33,000

Parklands included in total 297,000

Total Landscapin 112,500 487,000

Total 158000 686,000

*Values rounded



Figurel belowpresensthe current and potential markets for compost by market se€kales volume

Current and Potential Compost Sales by Sector

Total:686000 CY

= Agriculture
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Figurel: Comparison of Present vs. Potential Annual Compost Sales Volumes by Sector

Erosion Control and Stormwater Management

CurrentSales 7,5000 & PotentialSales 15,000cy

Local governments and state agencies can influence the erosion control and stormwater management sector by
requiring incorporation of locally proded and certified compost in standard specifications for stormwater
management, low impact development, erosiand sedimentcontrol, water conservation, as well as habitat
restoration. Targeted outreach to local governments and agencies on the benefits of incorporating compost in
contract requirements is needed spur investment in this market sectai/hile the volume ofurrentand potential
compost sales is minor compare to othertses, regulations and funding are targeted directly to the erosion control

and stormwater management sect@uccessful outreach to this sector will also influence education of stakeholders
and result in compost sales in other sectors including Lands¢c®airig, and Golf Courses.

- Opportunity for Change

[ 20Ff 3I2@SNYyYSyGa +ryR atGlrdS 3SyOArsSa
management sector by requiring incorporation of locally produced and certified comp:
standard specifications for stormwater manageméw; impact development, erosion an

sediment control, water conservation, as well as habitat restoration. j

To demonstrate the potential for this market, a substantial amount of funding has been alltaravemtershed
protection and stormwater management through Conservancy Proposition 1, including over $100 million from the
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California State Coastal Conservancy, $17 mifliom the San Diego River Conservancy, $285 million from the
Department of Fish and Wildlife, $200 million from the State Water Resources Control Board, $30 million from the
Ocean Protection Council, an81® million from the Department of Water Resources, Integrated Regional Water
Management.

CurrentSales; NonewPotential Sales127,000

By far the largest market potential for compost use in San Diego Gonuatyeages field crops, (including grazing
rangeland that spansome 200,000 acre$heMarin GrrbonProject and locatarbon farming project at Montado
Farms arademonstrating thebenefits of depositing a orAtame application of &4 to %2 inctlayer ofcompost on

grazed rangeland$Jpfront costs associated with purchasing and spreading compost in remote areas may pose
feasibility dallenges with ranchers. The state is developinghgand incentives as part of its Healthy Soils Program

to spur development of local carbon farming projectgal governments can help propel this market by committing
resources through implementation of their Climate Action Plaasing of local zonimggulations could also help
compost facilitie®pen closer to this target market while enabling processing of material generated in rural areas.

The nonprofit, Regenerationinternational estimates that if compost was applied to just ofiree percentof the
/1 Q& 3ANIT Ay3 f I gfderhdusalas enSdioNEom/ |4 {2 ANIfEMN JEF for@siry industries would
be captured in the soil

CurrentSales 38X n n n PotetialSales 57,000 cy

Based on the 2016 Crop County report, thare approximately 37,000 acres of irrigated farmlgndt including
nursefes) in San Diego Countyost farmsthat could benefit from compost usae notcurrently purchasing it
Farmers interviewed either produce their own compost onsite, or simply do not use it either due to lack of
knowledge, costs, or concerns about safety and effectiveedsogen and weed seed infestation concerns will
need to be addressedd incentives will need to be developed to compensate for high product, transportation and
spreading costs.

The California Compost Coalition (C@Glimates that on averagseventons per acreof compost is used on
agricultural landlf farms in San Diegdtilized compost at this rate, they would consume roughly 500,00®f
compostannually At best, a more realistic, and perhaps achievable market target of 12,@pPears reasonable
with aggressive marketing

CurrentSales 112,5000 & PotentialSales 487,000cy

Landscapersepresentthe largestmarket forcompost and mulch productalthoughthe proportion of compost
purchased is smatlbbmpared to the mulch they purchaghis sector remaina major buyer of composthere are
several ways this market can be expanded, including collaborative industry andgctbligplanning and education
and procurementrules requiring more compossage. Note that the sales estimates are inclusive of Golf Courses,
Parks and Recreation, and Residential listed below.

Golf Courses

CurrentSalesa A y A YPoétdntial®ales 33,000 cy

Interviews withgolf course superintendents aagronomistsevealedhat they are familiar with the benefits of

compost and are utilizing it, yet input from producers indicitesmarket is largely untappedlvhile many
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courses readily make their own mulch, there is reluctance to produce their ownosbropsite due to
operational constraints and odor concernargeted outreach and specialized product development caoeilol
this market expand.

Parks and Recreation

CurrentSalesa A Yy A YPoétdntial®ales 297,000cy

Actively managegbark lands, including community and regional par&present an underutilized compost
market withgreatpotential. Feedback from interviewees indicates compost use is very limited. Landscaped and
turf areasrepresent aruntapped market for compost.

Newand Existing Residential

CurrentSalesMinimal (sourced i 2 dzy” @aedtialGales 16,000 cy

Bothexistingand plannedesidential homesay bea logical market to targelbut homeownersare more likely

to purchase bagged compost from retail outketsithese storestock compost produced from out of theunty.

Local facilities could develop retail lines of bagged compost if they wanted to enter this muadkeime already

do, but the shelf space is dominated by-ofitregion material. fie value of outreach and education to residents
cannot be understatedespeciallyas new state compostable organics initiatives come online in the near.future
Consumer education could also influence the landscaping industry as residentsvatdesihedappropriate
approaches to their landscape makeovers, increasing demand for compost products.
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8. MulchMarkets: Present Day and Future Poten(al

Current and potential future markets for annual mulch sales in San Diego County are presEsitéel in While all

market sectors described in Section 6 were analyzed, the results shown below represent key sectors that were founc
to significantly influence or yield potential to influence the mulch maiikesales. Refer to Appendix 6 for further
details on calculation methods and assumptions.

Tablell: Currentand PotentiaAnnual Sales Volume of Mulch

Market CurrentSales Potential Sales
Volume (cy) Volume (cy)

Agriculture 9,000 90,000

Stormwater/Erosion Control 53,000 106,000
Landscaping

Landscape Contractors Included in tota 560,000

Existing Residential Included in tota 61,000

New Residential Development Included in tota 292,000

Total Landscapin 448,000 913,000

Total 510,000 1,100,000

*Values rounded



Figure2 present a comparison dhe current and potential markets for mulchégchy | NJ S (i sale® @iludeNn &

Current and Potential Mulch Sales by Sector
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Figure2: Comparison of Present vs. Potential AnMudthSales Volumes by Sector
Potential Markets

Agriculture

CurrentSales 9,0000 & PotentialSales 90,000cy

Thereare gproximately33,174 acres of farmland planted with fruit and nut crops thatild benefit from the use

of mulch to keep the soil mojsteduce water consumptioand reduce soil erosiorAccording to the 2016 crop
report, avocado is theropwith the greatest amount of plantiacreagelt isalso one of the most water hungry fruit
treesKF Ay akKkftftz2g NR2Ga GKI G GKNX QOBpidally §rgwn dnsBppeesey (0 &
soilsare subject to soil erosigand application of mulch to thestopes is chdlenge

Given that San Diedunty has the highest water priem the county, thereis strong incentivdor growersto use

all measures to keeiprigation costs downAvocado crops are also highly sensitive to salts in the water, and efforts
to treat and deliveevenrecycled water to these farms has been slow dukigb cost anddifficult logistics Based

on the collected survey results andgarson interviews, mulchsage is very limited and in one case, an avocado
farmer asked for help in the proper wayusemulch.

The next largest agricultural market with potential to increase mulch usage are vine crops and nGtamegs.
results indicate that farmers are leéir concerned about contaminants, have access to free mulch, or use other
materials to mulch their crops such as black plastic and gtay could find cost effective, reliable, and sources
of mulch they deem safand were adequatelgducatedon usage and benefits, this market coulcebeouragedo
increase its use of mulches produced from recycled organics.
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Though nurseries typically do not use significant quantities of mulch in their growing operations, they could serve as
an adveate and promote mulch use to their custome3eme mrseriesnot already doing sdvave the potential to
become resellers of mulch products

CurrentSales 53,0000 & PotentialSales 106,000cy

As mentioned for compost, the stormwater management and erosion control sector considers itself largely
untapped.Mulch, even when used as specifiedsasd tobe sourced from out of County and is being used for
decorative purposes rather than for gsosion and stormwater managememenefits. Targeted outreach to local
governments and agencies on the benefits of incorporating locally produced mulch in corgratments is
neededto spur investment in this sector.

CurrentSales 448,0000 & PotentialSales 913,000cy

Interview and survey results from product producers, trade associations and users themselves confirm that the
landscaping industry ise most substantiatonsumer of mulchOneproduct producer opined that the urban market

is largely saturated and growth potential is limited.

Interviews with the major landscape management firms and CLCA producers/resaldetisat the largest
commercial landscapers aadreadyusing mulch iimost oftheir new constructiorand maintenancevork. In new
220ax UGUKSNB Aa a2yYS QO NAIFGAZ2Y o0l zaBdRthatsbofter de@rmihed PyR & O |
standard specificationfom local governments and agenci€dtakeholders expressdfat there are still some
government, municipal and largastitutional sectorclients that include nitrolized wood shavings and weed cloth
with gravel or wood bark in their standard specifications.

Growth in this market sector appearsssible if smadr landscapeompaniesandtheir customersare educated
aboutof the benefits of usingrganic materiabasedmulches Many are still using weed cloth with gravel in their
landscaping strategies. Training and education on watemspgipliate landscaping, rather thampermeable
hardscapingwvould yield improvement® this market
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9. Case Studies

9.1 LEGOLANODalifornia

Compostand Mulch Usage Reduces
Fertilzation Requirements

......

Market Sector
LandscapingLarge Venues

e

LEGOLANDmaintains 5660 acres —of g Sl
fFyRaAOILISR | NBI -acey e
footprint. Approximately 10@00cy of
compost and 1,500cy of mulch is applieg
annually. Additionally, compost and mulch :
are used in all new landscape construction projects, and these volmewt included if 9 D h [ !'abnba® a
numbers.

According to Kyle SilruldEGOLANEandscape Manager, the pamiefers using a locallproduced mulch which is a
combination othippedtree trimmings and green waste because it breaks down quicker and benefits thdssail. It
natural sponge and creates a uniform ground cover that is easier to clean and remove leaf litter than traditional
chipped bark mulchesdulch is applied at a defptof 34 inches, and utilized for erosion control, soil temperature
moderation andeduction ofirrigation demands by minimizing evaporation. Mulch is reapptiéghstannuallyand

as needed as itreduces toa1¢ R S LJi K @ theé orghidic NEtter2nyain®ahd continues to benefit the soil.

Compost is used as a soil amendment in areas of new planting and turf installatiblatcethe soil. It is also used
as a topdressing on turf in a 580 ratio with sand. In new plant establishment, comp®satixed into the soil and a
layer of mulch is added on top.

LEGOLANDenerates approximately 2,500cy of landscape trimmings annually, collected in a 40y andl
delivered to a local compost facility for processing.

Benefitnoted by park staff &dr consistent mulch @sincludehealthier plants, a reduction in irrigatioegquirements
and decreased neetbr herbicides Herbicide use has beemtirely eliminated in planters, bus still used on turf
and hardscaped areas where mulch cannot be agpplelichhas proven to be a greaption for erosion controlin
the winter of 20173 % inche®f rainfallfell in a 24hour period and no erosioroccurredanywhere mulch was in
place. Compost and mulch uslso serve as a critical componén® D h [ !IPMZibds.



9.2Montado Farns
Carbon Farming comes to San Diego County

Market Sector
Rangelands

Kevin Muno wa theleaséolderof the 8Gacre Montado
horse farm located in Santa Ysabel. Oroetl13, 2016, &
Kevin started a carbofarming demonstration sité in
San Diego County and became the southernmost o
locations being trialed as part of the Marin County Car
Project??

I LILI A Ol &f kadngostZFHEMadire County CarboRroject usedy éof compost but asmaller application rates
being trialed to see if the benefit$ reduced irrigation regjrements, increased productivity, minimized stormwater
runoff, and carbon sequestrati@re comparable.

Oneacre was set aside for the project with half usedfierstudy and the other hals acontrol plot. Compost for

the project was providety Marin County toeliminate product variables.llAL7 sitesuse the same compasgoil
samples will be collected and analyamar the next 10 yeardhe initialresults lookd promising and Kevin is
planning toimplement carbon farming on largerscale in early 201%rovided financial resources are available
Fnancial incentives from thiecal or State government to stimulate the use of compost on farms would result in
ecological servicasith multiple benetis. These incentives arequiredto encourage greater participation ahélp
make this type of compositilizationaccessible to farmers. Without ttégpport costsmay betoo prohibitivefor

the farming and rangeland communitigssembark on these mettus.

Findings of Marin Carbon Projece included as Appendsx

9.3UCSD Keeling Agments

Infrastructure Tinted Green by Compost

Market Sector
Stormwater/Erosion Control

The UCSD Charlies David Keeling Apartments is a

Platinumbuilding. Facility featuremanage 100% of

onsite precipitationon 158,000 square feet with &

combination of bioswales, basins, weirs a

conveyance channels. e controls filter runoff

throughout the complex, which is at th@gownslope

end of the campus stormwater system, heightening the needifaff management.

The stormwater system was designed to control potential flooding, and can capture asrdlshse water levels

up to a 100yearstorm event. During heavy rains, overflow from lildingsgreen roof is directed to the courtyard
retention basins, allowing sediment and pollutants to settle and filter out before water leaves th&hsite.
stormwater is ultimately diverted to the agro bioswale, which filters pollutants and captures suspended sediments
through plants, rocks, armbmpostamendedsoil.
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